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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a provisional application
which claims priority from U.S. Application Serial No.
60/961,365 filed on July 20, 2007, all of which is incor-
porated herein in its entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to lubricious
coatings for substrates, in embodiments medical devic-
es. The lubricious coatings of the present disclosure may,
in embodiments, be applied in a matrix pattern.

BACKGROUND

[0003] The application of lubricious coatings to medi-
cal devices is within the purview of those skilled in the
art. For example, metallic devices such as surgical nee-
dles may have lubricious coatings applied thereto to fa-
cilitate the passage of the needle through tissue. Other
medical devices, including those which may come into
contact with tissue or additional medical devices, may
similarly benefit from the application of a lubricious coat-
ing thereto, for example, to enhance the passage of the
device through tissue or the passage of one medical de-
vice in contact with a second medical device, forexample,
the passage of a catheter through a cannula.

[0004] Yet other medical devices which may benefit
from a lubricious coating include seals utilized with ac-
cess ports in connection with minimally invasive surgical
procedures such as endoscopic and laparoscopic pro-
cedures. Laparoscopic and endoscopic procedures gen-
erally require that any instrumentation inserted into the
body be sealed, i.e. provisions must be made to ensure
that gases do not enter or exit the body through the inci-
sion as, for example, in surgical procedures in which the
surgical region is insufflated. These procedures often
employ surgical instruments which are introduced into
the body through a cannula. The cannula has a housing
at a proximal end thereof in which a seal assembly is
mounted. The seal assembly provides a substantially flu-
id tight seal about the instrument to preserve the integrity
of the established pneumoperitoneum. Such devices, in-
cluding cannulas, seals, and instruments passing there-
through, may benefit from the application of a lubricious
coating thereon.

[0005] One issue which may arise with the application
of a lubricious coating to a substrate, especially a flexible
substrate, is the lubricious coating may fracture or dela-
minate from the substrate to which it is applied. Thus, a
lubricious coating capable of avoiding delamination or
fracturing would be desirable.

10

15

20

25

30

35

40

45

50

55

SUMMARY

[0006] The present disclosure provides lubricious
coatings for devices which may, in embodiments, be ap-
plied in a matrix pattern. In embodiments, the present
disclosure provides articles including a substrate, and a
patterned lubricious coating including a dot matrix pattern
on at least a portion of the substrate.

[0007] In embodiments, methods of the present dis-
closure may include providing a substrate, and applying
to the substrate a lubricious coating in a dot matrix pat-
tern.

[0008] Suitable substrates include, in embodiments,
medical devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the present disclosure will be
readily appreciated by reference to the drawings wherein:

[0010] FIG. 1 is a top plan view of a cover of a seal
assembly;
[0011] FIGS.2-3 are cross-sectional views of the cover

of the seal assembly respectively taken along lines 5-5
and 6-6 of FIG. 1;

[0012] FIG. 4is atop plan view of an alternate embod-
iment of the cover of the seal assembly;

[0013] FIGS.5-6are cross-sectional views of the cover
of FIG. 4 respectively taken along lines 8-8 and 9-9 of
FIG. 4;

[0014] FIG.7isatop plan view of the another alternate
embodiment of the cover of the seal assembly;

[0015] FIGS.8-9are cross-sectional views of the cover
of FIG. 7 respectively taken along lines 11-11 and 12-12
of FIG. 7;

[0016] FIG. 10 is a top plan view of yet another alter-
nate embodiment of the cover of the seal assembly;
[0017] FIGS. 11-12 are cross-sectional views of the
cover of FIG. 10 respectively taken along lines 14-14 and
15-15 of FIG. 10;

[0018] FIG. 13 is a top plan of a resilient seal which
may be utilized with the seal assembly;

[0019] FIG. 14 is a cross-sectional view of the seal
mount and resilient seal of the seal assembly taken along
the lines 17-17 of FIG. 13; and

[0020] FIG. 15 is a top view of an integrally coupled
seal mount and resilient seal thereby forming the seal
assembly.

DETAILED DESCRIPTION

[0021] Substrates of the present disclosure possess a
lubricious coating thereon. In accordance with the
present disclosure, any suitable lubricious coating may
be applied to a substrate, such as a medical device. Such
coatings include, for example, cyanoacrylates; epoxies;
hydrophilic polymers including hydrogels; polyalkylene
oxides including polyethylene oxide, polypropylene ox-
ide, polyethylene oxide/polypropylene oxide copoly-
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mers, polyethylene glycol, polypropylene glycol; ure-
thanes such as polyurethane; siloxanes, including cy-
closiloxanes, polyalkylsiloxanes, and polydialkylsi-
loxanes such as polydimethylsiloxanes, polydiethylsi-
loxanes, polydipropylsiloxanes, polydibutylsiloxanes;
parylenes including parylene N, parylene C, parylene D,
and parylene HT; combinations thereof, and the like.
[0022] The lubricious coating may be applied utilizing
any method within the purview of those skilled in the art.
In embodiments, the materials utilized to form the coat-
ings may be applied in a powder or liquid form. The coat-
ing materials may be applied to a substrate in any suitable
pattern, including dots, stripes, spirals, combinations
thereof, and the like. In some embodiments, it may be
desirable to apply the lubricious coating in a dot pattern,
sometimes referred to herein as a dot matrix pattern. The
dots may be circular, oblong, square, hexagonal, or any
other suitable geometric shape and may be applied in-
dividually or simultaneously. The dots may be configured
so that they line up in rows, are offset between rows, or
arein a completely random pattern. The spacing, pattern,
and geometry utilized in applying the coating, in some
cases as dots, may vary to accommodate the geometry
of the substrate to which the coating is applied. The re-
sulting coating may be referred to, in embodiments, as
a patterned coating.

[0023] Any means within the purview of those skilled
in the art may be utilized to apply the lubricious coating
materials to a substrate. In some embodiments, suitable
methods which may be utilized to apply lubricious coating
materials include gravure coating, spray coating, melt
blowing, thermal/heat transfer, vapor deposition, depo-
sition by nozzle, flexographic printing techniques, such
as offset flexographic printing, screen printing, laserjet
or inkjet, combinations thereof, and the like. Relevant
parameters related to application include, but are not lim-
ited to, nozzle geometry of a spray device, time neces-
sary for application, pressure, temperature, humidity,
curing time and temperature, wavelength where curing
includes the application of light, the state of the substrate,
including its natural or elongated state, the coating thick-
ness, individual dot geometry and size, spacing of the
dots, and the like.

[0024] As noted above, in some embodiments the ma-
terials utilized to form the coatings of the present disclo-
sure may be applied in powder form. In other embodi-
ments, the materials utilized to form the coatings of the
present disclosure may be applied in liquid form. Where
the materials are applied as liquids, it may be desirable
to form a coating solution by placing the materials utilized
to form the coatings of the present disclosure in a suitable
solvent. Any solvent within the purview of those skilled
in the art may be utilized; however, as would be apparent
to one skilled in the art, the solvent should be compatible
with both the coating materials and the substrate to be
coated and should not degrade either during application
of the coating materials. Examples of suitable solvents
include tetrahydrofuran, chlorinated hydrocarbons such
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as methylene chloride, alcohols such as methanol, eth-
anol, and propanol, chloroform, 1,2-dichloro-ethane,
aliphatic hydrocarbons such as hexane, heptene, and
ethyl acetate, combinations thereof, and the like.
[0025] Where the coating materials are applied as part
of a solution, the coating solution may contain from about
30 to about 70 weight percent solvent, in embodiments
from about 45 to about 55 weight percent solvent. If de-
sired, the coating solution can optionally contain addi-
tional components such as dyes, antibiotics, antiseptics,
growth factors, anti-inflammatory agents, combinations
thereof, and the like.

[0026] Once applied, in some embodiments the mate-
rials utilized to form the patterned coatings of the present
disclosure may be further treated to further enhance for-
mation of the coating. Methods for treating the materials
utilized to form coatings of the present disclosure are
within the purview of those skilled in the art. For example,
in some embodiments it may be desirable to cure the
coating materials to enhance their lubricity and rigidity.
Such methods for curing may include heating to suitable
temperatures, which will depend upon the materials uti-
lized to form the coatings herein. This may be desirable
where the coating materials are applied in powder form,
or where the coating materials are applied in solution and
it is desired to remove the solvent utilized to form the
solution. For example, once applied, the coating material
and the now-coated substrate may be heated to a tem-
perature of from about 80°F to about 350°F, in embodi-
ments from about 120°F to about 250°F. A vacuum may
be applied in embodiments to accelerate curing. In other
embodiments, solvents utilized to apply the coatings may
simply evaporate upon application, leaving the lubricious
coating material in the applied pattern upon the substrate.
[0027] In other embodiments, curing may occur by the
application of a light source including ultraviolet light or
light from a coherent light source such as a laser source.
Suitable UV light sources may be at a wavelength of from
about 80 nmto about400 nm, in embodiments from about
290 nm to about 380 nm. Suitable coherent light sources
such as a laser may be applied at a wavelength of from
about 80 nm to about 1540 nm, in embodiments from
about 290 nm to about 400 nm.

[0028] Inyetother embodiments, a mask material may
be applied to a substrate to be coated, wherein the mask
has a configuration of the dot pattern to be applied to the
surface of the substrate. The masking material is first
applied to the substrate, having openings therein corre-
sponding to the pattern for the dots to be applied the
substrate. The coating materials may then be applied
utilizing any method within the purview of those skilled
inthe art, including those noted above, as well as dipping,
the substrate into the coating material. The coating ma-
terials may then be allowed to cure, if necessary, after
which time the masking material may be removed, leav-
ing the dot pattern of coating material on the surface of
the substrate.

[0029] Substrates possessing a lubricious coating of
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the present disclosure in a pattern may have a coating-
free surface area of more than about 75% of the surface,
in embodiments a coating-free surface area of from about
75% to about 99% of the surface, in other embodiments
a coating-free surface area of from about 80% to about
90%.

[0030] In embodiments, it may be desirable to apply
the coating in a pattern, in embodiments as dots, so that
any surface that is to slide against the substrate only
comes into contact with the lubricious coating applied
thereon, and does not come into contact with the surface
of the substrate having a higher coefficient of friction, to
which no coating has been applied. The spacing and pat-
tern of the lubricious coating applied as dots may also
be varied to maintain elongation and flexibility of the sub-
strate, especially an elastomeric substrate. In this man-
ner, the substrate may be able to continue to elongate
between the lubricious coating applied as dots. In em-
bodiments, a single dot of lubricious coating material may
have a ratio of height to diameter not greater than about
2:1, in embodiments from about 0.05:1 1 to about 2:1, in
other embodiments from about 0.1:1 to about 1:1.
[0031] Thus, a coating of the present disclosure may
be utilized to transform the surface of a substrate having
a surface with a higher coefficient of friction into a surface
with a lower coefficient of friction. While the coating ma-
terial itself is rigid, devices made of flexible substrates
possessing a coating of the present disclosure may re-
main flexible without substantial fracturing of the coating
or delamination of the coating from the substrate.
[0032] Asnoted above, in some embodiments suitable
substrates to be coated with a patterned coating of the
present disclosure include medical devices. Examples
of such medical devices include, but are not limited to,
seals, delivery devices such as staplers, clip appliers,
energy suppliers, and the like, cannulas, obturators, cath-
eters, filaments including monofilament and multi-fila-
ment sutures, surgical clips and other fasteners, staples,
pins, screws, prosthetic devices, drug delivery devices,
meshes or fabrics, anastomosis rings, adhesives, seal-
ants, and other implantable devices.

[0033] Insomeembodiments, a medical device having
a patterned coating in accordance with the present dis-
closure may include a surgical seal, a cannula for use
with such a seal, or both. For example, a surgical seal
system may be utilized with a cannula assembly having
a cannula housing and a cannula sleeve extending from
the cannula housing. Examples of such systems include,
but are not limited to, those disclosed in U.S. Patent Ap-
plication Publication No. 2006/0253077, the entire dis-
closure of which is incorporated by reference herein. A
patterned lubricious coating of the present disclosure
may be applied on a portion of any surface of any com-
ponent of such a system.

[0034] For example, a surgical seal assembly may in-
clude a seal assembly mountable to the cannula housing
and an adapter assembly adapted for releasably coupling
to the seal assembly. The seal assembly may include a
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seal housing and a seal. The seal defines inner portions
adapted to form a substantial seal about an instrument
with a first cross-sectional dimension. The seal assembly
includes a seal mount. The seal is molded to the seal
mount. The seal assembly may be releasably mountable
to the cannula housing. A seal, cannula, and/or an in-
strument passing therethrough may possess a patterned
coating of the present disclosure.

[0035] In other embodiments, a surgical seal system
for use with a cannula assembly having a cannula hous-
ing and a cannula sleeve extending from the cannula
housing is provided. The surgical seal assembly includes
a seal housing defining a seal axis and having a seal
mount at least partially positionable within the cannula
housing. The seal mount may have a resilient seal mem-
ber molded thereto. The seal member defines inner por-
tions adapted to form a substantial seal about an instru-
ment. A cover is adapted for mounting to the cannula
housing to secure the seal mount within the cannula
housing. The cover may include a cover opening for per-
mitting passage of the instrument. The cover may include
a plurality of intersecting entry surfaces. The entry sur-
faces may be obliquely arranged relative to the seal axis
and are adapted to guide the instrument through the
opening of the cover. The seal and/or the seal cover may
possess a patterned coating of the present disclosure.
The seal mount may include a plurality of peripherally
disposed apertures whereby anchoring segments of the
seal member are received within the apertures to facili-
tate securing of the seal member to the seal mount.
[0036] In embodiments, a suitable seal system may
accommodate objects of varying diameters, e.g., instru-
ments from about 3 mm to about 15 mm, and may provide
the capability of forming a gas tight seal with each instru-
ment when inserted.

[0037] Any seal, cannula, seal cover, instrument for
use therewith, and the like may possess a patterned coat-
ing of the present disclosure. In some embodiments, a
seal system may include a first seal assembly which is
releasably mountable to the housing of a cannula. The
first seal assembly may be adapted to form a seal about
a first instrument having a first cross-section or diameter.
The seal system may also include an adapter assembly
as disclosed in U.S. Patent Application Publication No.
2006/0253077, which may be connected or attached to
the cannula sleeve of the cannula. The adapter assembly
may be adapted to mount over the seal assembly to form
a seal about a second instrument having a second cross-
section or diameter different than the first instrument,
e.g., a smaller-diameter instrument. Any of the seal as-
sembly, adapter assembly, cannula, cannula sleeve, and
the like may possess a patterned coating of the present
disclosure.

[0038] The cannulaassembly may be any convention-
al cannula assembly suitable for the intended purpose
of accessing a body cavity to permit introduction of in-
struments therethrough. The cannula assembly may be
adapted for use in laparoscopic surgery where the peri-



7 EP 2 016 972 A2 8

toneal cavity is insufflated with a suitable gas, e.g., CO,,
to raise the cavity wall from the internal organs therein.
The cannula assembly may be used with an obturator
assembly, which is an elongate instrument positionable
within the cannula assembly. The obturator assembly
may have a sharp end or a blunt end and is utilized to
pass through, e.g., abdominal tissue, to facilitate intro-
duction of the cannula assembly within the abdominal
cavity. An obturator may also possess a patterned coat-
ing of the present disclosure on an external surface there-
of to facilitate the passage of the obturator through tissue
and the cannula assembly.

[0039] Once access to the abdominal cavity is
achieved, the obturator assembly may be removed from
the cannula assembly to permit subsequent introduction
of the surgical instrumentation through the cannula as-
sembly to perform the procedure.

[0040] Asnotedabove, inembodiments a seal assem-
bly may possess an adapter assembly, including an
adapter assembly as disclosedin U.S. Patent Application
Publication No. 2006/0253077 whichincludes an adapter
body having an adapter seal defining internal portions
adapted to form a substantial seal about an instrument
with a second cross-sectional dimension different from
the first cross-sectional dimension. The adapter body
may include a manual release tab. The release tab may
be dimensioned for manual engagement by a surgeon
to facilitate releasing of the adapter body from the seal
assembly. The adapter body includes an entry surface
which generally tapers toward a central axis of the adapt-
er body. The tapered surface may be generally frusto-
conical in configuration. The adapter body may include
an outer wall. The outer wall is adapted for positioning
over the seal housing. In some embodiments, the outer
wall of the adapter body may be positionable over a pe-
ripheral ledge of the seal housing. In some embodiments,
the adapter body may be made of a suitable elastomeric
material. Any surface of the adapter assembly, including
the entry surface, may possess a patterned coating of
the present disclosure.

[0041] In other embodiments, an adapter apparatus
adapted for releasably coupling to a cannula assembly
having a cannula housing and a cannula sleeve is pro-
vided. The adapter apparatus includes an adapter body
having an adapter seal defining internal portions adapted
to form a substantial seal about an instrument and adapt-
ed for mounting to the cannula sleeve. Such an adapter
body or cannula sleeve may similarly possess a pat-
terned coating of the present disclosure.

[0042] In embodiments, a seal may possess a pat-
terned coating of the present disclosure. In embodi-
ments, the seal may be used with an instrument having
a first diameter of from about 3 mm to about 7 mm, in
some embodiments about 5 mm. In other embodiments,
the seal may be used with a trocar having a diameter
from about 3 mm to about 15 mm. Alternatively, a seal
may be used to form a seal around a surgeon’s arm. In
embodiments, the seal may be contained in a seal hous-
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ing as part of a cannula assembly. Such a seal housing
may include a seal cover and seal support, with a seal
between the cover and support.

[0043] As depicted in FIGS. 1-3, seal cover 206 may
have a stepped configuration defining proximal opening
210 and distal opening 210 distal of the proximal opening
208. Proximal opening 210 is substantially constant in
diameter defining a diameter "C" of from about 4 mm to
about 8 mm. Distal opening 212 defines a diameter "D"
of from about 2 mm to about 6 mm. Proximal opening
210 and distal opening 212 may be smaller or larger to
accommodate smaller or larger size instruments.
[0044] FIGS. 4-6 illustrate an alternate embodiment of
cover 206 of a seal assembly. In accordance with this
embodiment, cover 206 includes a plurality, e.g., three,
of intersecting entry surfaces 214 obliquely arranged rel-
ative to the seal axis and extending from proximal or entry
opening 210 to distal or exit opening 212 of the cover
206. Entry surfaces 214 may be planar or arcuate and
function to direct the instrument though distal opening
212 of cover 206. Entry surfaces 214 may be disposed
in various angular relationships creating differing guid-
ance pathways. FIGS. 7-9 illustrate cover 206 with four
intersecting entry surfaces 214 and FIGS. 10-12illustrate
cover 206 with six intersecting entry surfaces 214. It is
envisioned that any number of entry surfaces 214 may
be incorporated into cover 206.

[0045] In embodiments, the entry surfaces 214 of cov-
er 206 may possess a patterned coating of the present
disclosure on at least a portion thereon. An example of
such an cover possessing such a coating is set forth in
FIG. 12. As can be seen in FIG. 12, cover 206 may pos-
sess a lubricious coating possessing a dot matrix pattern
with a plurality of dots 215 on entry surface 214 thereof.
[0046] Referring now to FIGS. 13-15, seal 204 may
include annular seal mount 216 and resilient seal 218
connected to the mount 216. Seal mount 216 may be
formed of a relatively rigid material such as a suitable
polymeric material or alternatively may be fabricated from
a resilient material. Seal mount 216 incorporates a plu-
rality of apertures 220 extending through wall 222 of the
seal mount 216. Resilient seal 218 defines aperture 224
and is arranged to form a substantial seal about an in-
strument inserted therethrough. In some embodiments,
resilient seal 218 may be adapted to form a seal about
an instrument having a diameter from about 3 mm to
about 7 mm, in embodiments about 5 mm. In this regard,
aperture 224 of seal 218 defines a diameter of from about
2 mm to about 3 mm. Seal 218 may be formed of any
suitable elastomeric material. In some embodiments,
seal 218 may be integrally formed with seal mount 216
such that the elastomeric material communicates
through apertures 220 to form the integrally coupled unit
depicted in FIGS. 14-15. Seal mount 216 and seal 218
may be co-molded utilizing means within the purview of
those skilled in the art. In embodiments, seal 218 may
be molded with seal mount 216 to provide annular entry
seal portion 226, anchoring segments or spokes 228 ex-
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tending through apertures 220 of seal mount 216 and
planar inner seal portion 230. Annular entry seal portion
226 may define a general frusto-conical configuration
and provides an engagement area which may support
cover 206 and may form a fluid-tight seal with the cover
200. Inner seal portion 230 may define aperture 224.
[0047] Seal 218 may be a fabric seal as disclosed in
U.S. Patent No. 6,702,787, the entire disclosure of which
is incorporated by reference herein. The seal disclosed
in U.S. Patent No. 6,702,787 may be a flat septum seal
having a first layer of resilient material and at least one
fabriclayer juxtaposed relative to the first layer. The fabric
layer may include a SPANDEX material containing from
about 16% to about 22% LYCRA from Milliken. Other
arrangements for seal 218 are also envisioned. Seal 218
may be flat, hemispherical or have any other shape as
desired. In embodiments, seal mount 216 may possess
a shape corresponding to the shape of seal 218.
[0048] The seal may possess a patterned coating of
the present disclosure on a portion of its surface to en-
hance passage of a cannula therethrough. An example
of such a seal possessing such a patterned coating is
set forth in FIG.13. As can be seen in FIG. 13, seal 218
may possess a lubricious coating possessing a dot matrix
pattern with a plurality of dots 215 on a surface thereof.
Similarly, the cannula may possess a patterned coating
of the present disclosure on a portion of its surface to
enhance passage of the cannula through the seal.
[0049] In use, a surgeon places a cannula assembly
through a body wall in a conventional manner such that
a port of entry for surgical instrumentation is established.
The surgeon may utilize instrumentation sized to coop-
erate with the cannula assembly, and particularly the seal
assembly of the selected cannula assembly, without loss
of pneumoperitoneum gas. If not already secured, seal
assembly may be secured to cannula assembly. There-
after, the surgeon introduces an instrument, e.g., 5 mm
instrument through seal assembly while the seal forms
a seal about the instrument. If the surgeon desires to use
an instrument of diameter which is smaller than the seal
assembly is designed to accommodate, an adapter body
may be positioned over the seal housing and secured to
outer surface of the seal housing. The surgeon proceeds
with the surgical procedure by inserting surgical instru-
ment(s) of suitable diameter through the seal and any
adapter seal, if necessary, thus sealingly engaging the
surgical instrument, thereby providing a gas seal there-
between.

[0050] Coatings of the present disclosure avoid dela-
mination and/or fracturing which might otherwise occur
as the substrate flexes or undergoes any similar mechan-
ical change, including bending, elongation or stretching,
combinations thereof, and the like.

[0051] It will be understood that various modifications
may be made to the embodiments disclosed herein.
Therefore, the above description should not be construed
as limiting, but merely as exemplifications of embodi-
ments of the present disclosure. Those skilled in the art
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will envision other modifications within the scope and
spirit of the claims appended hereto.

Claims
1. An article comprising:

a substrate; and

a patterned lubricious coating comprising a dot
matrix pattern on at least a portion of said sub-
strate.

2. The article of claim 1, wherein the substrate com-
prises a medical device.

3. A method comprising:

providing a substrate;
applying to the substrate a lubricious coating in
a dot matrix pattern.

4. The method of claim 3, wherein the substrate com-
prises a medical device.

5. The method of claim 4 or the article of claim 2, where-
in the substrate comprises amedical device selected
from the group consisting of seals, staplers, clip ap-
pliers, energy suppliers, cannulas, obturators, cath-
eters, filaments, sutures, surgical clips, fasteners,
staples, pins, screws, prosthetic devices, drug deliv-
ery devices, meshes, fabrics, anastomosis rings, ad-
hesives, sealants, and other implantable devices.

6. The method of any one of claims 3 to 5 or the article
of any one of claims 1, 2 or 5, wherein the lubricious
coating is selected from the group consisting of cy-
anoacrylates, epoxies, hydrophilic polymers, hydro-
gels, polyalkylene oxides, urethanes, poly-
urethanes, siloxanes, cyclosiloxanes, polyalkylsi-
loxanes, polydialkylsiloxanes, parylenes, and com-
binations thereof.

7. The method of any one of claims 3 to 6 or the article
of any one of claims 1, 2 or 6, wherein the lubricious
coating is selected from the group consisting of pol-
yethylene oxide, polypropylene oxide, polyethylene
oxide/polypropylene oxide copolymers, polyethyl-
ene glycol, polypropylene glycol, polydimethylsi-
loxanes, polydiethylsiloxanes,  polydipropylsi-
loxanes, polydibutylsiloxanes, parylene N, parylene
C, parylene D, parylene HT, and combinations there-
of.

8. The method of any one of claims 3 to 7, wherein the
lubricious coating is applied by a method selected
from the group consisting of gravure coating, spray
coating, melt blowing, flexographic printing, screen
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printing, and combinations thereof.

The method of any one of claims 3 to 8, wherein the
lubricious coating is applied in powder form.

The method of any one of claims 3 to 8, wherein the
lubricious coating is applied as a coating solution
including a solvent selected from the group consist-
ing of tetrahydrofuran, methylene chloride, metha-
nol, ethanol, propanol, chloroform, 1,2-dichloro-
ethane, hexane, heptene, ethyl acetate, and combi-
nations thereof.

The method of claim 10, wherein the coating solution
comprises from about 30 to about 70 weight percent
solvent.

The method of any one of claims 3 to 11, further
comprising heating the lubricious coating to a tem-
perature from about 80°F to about 350°F.

The method of any one of claims 3 to 12 or the article
of any one of claims 1, 2 or 5 to 7, wherein the sub-
strate possesses a coating-free surface area of from
about 75% to about 99%.

The method of any one of claim 3 to 13 or the article
of any one of claims 1, 2, 5to 7 or 13, wherein a dot
of the dot matrix pattern has a ratio of height to di-
ameter of from about 0.05:1 to about 2:1.
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